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[57] ABSTRACT 
A clamp consists of a clamp bolt cooperating with an 
arcuate saddle which together encircle an article to be 
clamped, the clamp bolt constituting tightening means 
for tightening the clamp on the article. The saddle ter 
minates in two tubular portions which receive the bolt 
and provide respective bearing surfaces for the head 
and the clamping nut, or the two clamping nuts, de 
pending on the nature of the bolt. The saddle is formed 
by stamping from a rectangular blank of thin ?at sheet 
metal, the blank being formed into a hollow tube with 
the longer edges in contact with one another and bent to 
the necessary arcuate shape, the joint between the 
longer edges being disposed in the radially inner con 
cave face so that it contacts the article to be clamped. 
The radially-outer central tube wall portion preferably 
is collapsed into contact with the radially-inner central 
tube wall portion so as to form a double-walled channel 
section saddle with the said tubular portions integral 
therewith formed by the uncollapsed tube ends. Prefer 
ably the channel is of semi-circular transverse cross 
section. 

20 Claims, 16 Drawing Figures 
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CLAMPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of my prior 
application Ser. No. 215,608, ?led Dec. 12, 1980, which 
is a continuation-in-part of my prior application Ser. 
No. 047,659, ?led June 11, 1979, both of which are now 
abandoned. 

FIELD OF THE INVENTION 

The present invention is concerned with improve 
ments in or relating to clamp saddle members for 
clamps of the type consisting of a clamp bolt member 
and a cooperating so-called saddle, the bolt member and 
the saddle together encircling an article to be clamped 
thereby. Such clampsare employed, for example, to 
clamp together two telescoped tubular members. 

Reviewaof the Prior Art 
The quantity of the said type of clamp now manufac 

tured each year in North America alone is in the tens. of 

10 
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millions, one of the principal applications ‘being in the 
installation of automobile exhaust systems to clamp 
together two telescoped steel pipes of circular cross 
section. This particular ?eld is exceptionally cost com 
petitive and, as long as the clamp will perform satisfac 
torily, differences in price of only a fraction of a cent , 
can'mean the gain or loss of a contract involving several 
million clamps. It is essential therefore that the clamps 
be made by. automatic processes, usually involving 
heavy metal presses, and the savings to be made in the 

25 

processes are limited. A much more fruitful approach at . 
this time is ‘to attempt to reduce the amount of metal 
required for .the production‘ of an effective clamp. 

De?nition of the Invention 
.It, is'an ‘object of the invention to provide a clamp 

saddle member .of new construction for a clamp of the 
type speci?ed. 

It is another object to provide a new clamp saddle 
member for, a'clamp of the type speci?ed which em 
ploys a smaller amount of metal than prior art clamps 
known to me of equivalent performance. 

In accordance with the‘ present invention there is 
provided a clamp comprising: 

a clamp bolt member, and e 
a clamp saddle member formed from a piece of sheet 

metal, , ‘ ' 

the bolt member and the saddle member cooperating 
with one another to encircle theclampqeceiving mem 
ber, . > . 

the bolt member including means for tightening the 
clamp about the clamp-receiving member, 

the clamp, saddle member having a bight portion of 
arcuate shape so as to have a concave side for engage 
ment with the clamp-receivingmember and an opposite 
convex side, ; , 

the saddle member having. two integral spaced bolt 
receiving portions at the respective ends of the arcuate 
bight portion which receive thebolt member and the 
tightening means for the application of clamping force 
to the clamp by the said tightening means, 

wherein the sald arcuate saddle bight portion consists 
of a portion of the sheet metal piece that has been bent 
to closed tubular form with opposite edges thereof butt 
ing against one another at a longitudinal junction dis 
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2 
posed in the radially inner wall of the saddle bight por 
tion, so that the junction contacts the clamp-receiving 
member as the clamp is tightened about the member. 

Also in accordance with the invention there is pro 
vided a clamp saddle member for a clamp of the type 
which encircles a clamp-receiving member on which it 
is clamped, the clamp comprising: 

a clamp bolt member, and 
a clamp saddle member formed from a piece of sheet 

metal, ‘ 

the bolt member and the saddle member cooperating 
with one another to encircle the clamp-receiving mem 
ber, 

the bolt member including means for tightening the 
clamp about the clamp-receiving member, 

the clamp saddle member having a bight portion of 
arcuate shape so as to have a concave side for engage 
ment with the clamp-receiving member and an opposite 
convex side, _ 

the saddle member having two integral spaced bolt 
receiving portions at the respective ends of the arcuate 
bight portion which receive the bolt member and the 
tightening means for the application of clamping force 
to the clamp by the said tightening means, 

wherein the said arcuate saddle bight portion consists 
of a portion of the sheet metal piece that has been bent 
to closed tubular form with the radially outer wall por 
‘tion thereof collapsed toward the radially inner wall 
portion, so that the bight thereby consists of two imme 
diately adjacent thicknesses of the metal sheet and is of 
open-sided channel transverse cross-section with the 
channel opening at the radially outer convex side. 

DESCRIPTION OF THE DRAWINGS 

‘Clamps which are particular preferred embodiments 
, of the invention will now be described, by way of exam 
ple, with reference to the accompanying diagrammatic 
drawings, wherein: _ ' ‘ 

FIG. 1 is an exploded perspective view of a complete 
saddle clamp constituting a ?rst embodiment “of the 
invention, 
FIGS. 2a through 2d are perspective views showing 

the progressive formation of the saddle‘ clamp ‘by a 
series of stamping operations, , g ’ 

FIGS. 3 and 4 are plane. sections through the clamp 
respectively on the lines 3—~3 and 4—4 of FIG. 1,.and 
showing the clamp placed on two telescoped tubular 
members to clamp them together, 
FIG. 5 is a plan view similar to FIG. 2a of a blank 

from which is to be formed a clamp saddle of a clamp 
constituting a second embodiment of the invention, 
FIG. 6 is a perspective view showing the 'blank of 

FIG. 5 folded about a longitudinal axis to an intermedi 
ate tube shape, 
FIG. 7 is an exploded view of the said second em 

bodiment clamp. . 
FIGS. 8a through 80 are perspective views similar to 

FIGS. 2b through 2d to show the progressive formation 
of another clamp of the invention from a blank, 
FIG. 8d is an end elevation of the clamp resulting 

from the steps illustrated by FIGS. 80 through 8c, and 
FIGS. 9 and ‘10 are respective cross-sections taken on 

the lines 9-9 and 10—10 of FIGS. 8b and 8c respec 
tively. 

Similar parts are given the same reference number in 
all the Figures of the drawing. ‘ 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The clamps of FIGS. l~7 each consists of a U-bolt 10 
having a semi-circular central bight portion and two 
parallel leg portions 12, one at each end of the bight 
portion, the leg portions being screw-threaded at their 
ends and receiving respective clamping nuts 14. Wash 
ers 16 may or may not be provided for cooperation with 
each nut, or the nuts may be of the kind provided with 
integral washer portions. The clamp also consists of a 
saddle 18 of arcuate shape and terminating at its ends in 
two tubular portions 20 through which the leg portions 
12 extend for the clamp to surround and clamp onto an 
object or objects placed between them, such as the pair 
of telescoped tubes 22 and 24 shown in FIGS. 3 and 4. 
The concave face 26 of the saddle is also semi-circular 
and of extent such that it will cooperate with the semi 
circular bolt bight to embrace completely the circum 
ference of the outermost tube 22. The tubular portions 
20 are cut away in a V- or U-shape at 28 on the concave 
face 26 to expose as much as'possible of the circumfer 
ence of tube 22 to the U-bolt bight, and eliminate as 
much as possible any gap in the transition of clamping 
contact from the bolt bight to the saddle bight. 
The saddle preferably is formed by stamping a suita 

bly-shaped blank from a metal sheet and is made with 
the central bight portion of the saddle between the 
tubular bolt leg receiving portions 20 of open channel 
cross-section with the channel opening at the convex 
face, the central portion merging smoothly into the 
tubular portions 20. In the two embodiments specifi 
cally illustrated herein the channel is of semi-circular 
transverse cross-section, as seen most clearly in FIG. 4, 
but other cross-sections can also be used, such as open 
sided rectangular or V- or U-shaped. This open-channel 
cross-section with the channel opening radially out 
wards permits high clamping pressures to be produced 
at the line of contact between the clamp and the object 
being clamped with the use of a minimum of metal for 
the‘saddle. 

It will also be seen that the junction between opposite 
butting edges 30 of the metal blank is located in the 
radially inner wall of the saddle, so that it directly 
contacts the outer surface of the outer tube. This loca 
tion of the junction is therefore such that it is held 
closed by the adjacent part of the tube wall and the 
pressure applied to the clamp is clamped tightly cannot 
force the edges apart to any signi?cant extent. In some 
particular applications it may be desirable to fasten the 
edges together, e. g. by welding or an adhesive, but for 
the most common application of such clamps, namely 
the clamping of automobile muffler pipes, no such fas 
tening is found to be necessary. 

Referring now to FIGS. 20 through 2d, a preferred 
form of metal blank to produce the saddle of the ?rst 
embodiment is shown in FIG. 2a, and is of rectangular 
shape having longer parallel edges 30 and shorter edges 
32. The blank is formed by a series of metal-working 
steps, for example on an indexing table with a corre 
sponding plurality of dies, or using a single progressive 
die with the corresponding plurality of stations, into the 
arcuate saddle of FIG. 1. In one step the blank is formed 
to the shape illustrated by FIG. 2b, in which the two 
longer edges 30 are folded toward each other until the 
blank assumes a U-shape transverse cross-section, while 
at the same time the blank is bent along its longer di 
mension to the arcuate form illustrated. In a second step 
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4 
which is not illustrated the end portions are shaped 
closer to that required to form the bolt-receiving tubu 
lar portions 20, this step causing the side walls between 
the tubular portions to bulge outwards. The piece is 
therefore immediately subjected to a further step to 
result in the shape of FIG. 2c, with which those side 
walls are again parallel. 

In the next step to produce the shape of FIG. 2d the 
edges are rolled inwards until they abut one another to 
form a hollow tube, and the portion of this tube between 
the two portions 28 is collapsed, so that the radially 
outer part of the tube wall is in contact with the radial 
ly-inner part of the wall to form a double walled saddle 
having the junction of the two edges 30 in the radially 
inner portion centrally located therein. At the same 
time the end parts are provided with co-planar flat 
surfaces 34 for the tubular portions 20 that subse 
quently, after the punching of bolt-leg receiving holes 
36 therein, provide the nut-bearing surfaces receiving 
washers 16 and nuts 14. ' 

The cross-section of the central part of the saddle is 
best seen in FIG. 3, while that of the tubular portions 20 
is seen‘ in FIG. 4. It will be appreciated by those skilled 
in the art that the use of the closed tubular form gives a 
saddle of high strength/weight ratio. As described 
above the location of the junction between the abutting 
edges against the article to be clamped ensures that it 
will withstand the required high clamping forces. The 
radially outer portion of the tubular body would be less 
effective than the radially-inner portion in providing for 
rigidity of the clamp saddle, and the collapsing of the 
radially outer portion against the radially-inner portion 
gives extra rigidity where required, and‘is therefore to 
be preferred. The use of this tubular form also provides 
an elegant way of pre-forming the tubular portions 20 
for receiving the bolt legs. ' " j “ ' 

In a second embodiment illustrated by FIGS. 5-7 the 
metal blank is also of rectangular shape, but during its 
formation the cormers are removed to provide the V- or 
U-shape cut-aways 28 upon rolling the blank'about' a 
longitudinal axis into the tubular form shown in FIGJ6. 
The blank is provided with two U-shaped apertures 36 
having their straight base edges 34 parallel and closely 
adjacent to the respective blank shorter sides 32, while 
the respective concave edges 38 extend toward each 
other. In the tubular form. of FIG. 6 these apertures 
form respective organ-pipe like openings.‘ The tube is 
then shaped to the arcuate final form of FIG. 7, where 
the blank longer edges 30 will be butted against each 
other, if they were not when the tube was rolled. As the 
tube is shaped the portion of the hollow tube between 
the two apertures is collapsed, as with the embodiment 
of FIGS. 1—4 to form a double-walled saddle having the 
junction of edges 30 in the radially-inner portion. The 
uncollapsed ends of the tube form the leg receiving 
portions 20, while the aperture edges 34 form the hear 
ing surfaces for the washers 16 and the clamping nuts 
14. r ' 

The invention is also applicable to the type of clamp 
in which only a single clamping nut is used on one of the 
legs of the U-bolt, the other U-bolt leg being attached in 
some other manner to the other end of the saddle por 
tion, for example by being hooked thereto. 
The clamp illustrated by FIGS. Ila-8d, 9 and 10 is of 

the kind in which the saddle extends over nearly 360 
degrees to form nearly' a complete circle, so that only a 
short straight bolt 40 and a single nut 14 are required in 
place of the U-bolt 10 and'two nuts 14 of the previously 
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described embodiments. The particular utility of the 
saddle clamp of FIGS. 1 to 7 is of course that they can 
be engaged around a tubular article without the need to 
slide the parts from one free end, which may not always 
be possible, especially with automobile muffler systems. 
The clamp of this embodiment must be slid over one 
end of such an article. Clamps are also known in which 
the saddle portion extends over only 90 degrees, or over 
270 degrees while the bolt member extends over 270 
degrees or 90 degrees respectively to complete its encir 
clement of the object. 
The same reference numbers are used in FIGS. 

8a-8d, 9 and 10 as in FIGS. 1-7 for similar parts. The 
clamp saddle is made from a rectangular blank as illus 
trated by FIG. 2a, but somewhat more elongated. This 
is ?rst formed to the open channel shape of FIG. 8b 
with the ends turned up to permit the subsequent forma 
tion of the bolt-receiving portions 20. The progressive 
formation is then continued as illustrated by FIG. 8c, in 
which the bolt apertures 36 have been stamped out, the 
edges 30 have been butted together to form the required 
radially-inner junction, and the radially outer portion of 
the tube wall has been collapsed toward the radially 
inner portion to give the preferred double-wall channel 
corss-section structure. The clamp is completed by a 
short straight bolt 40 which has its head engaged against 
one surface 34 and its clamping nut 14 against the other. 

It will be seen therefore that I have provided simple 
and effective clamps that can readily be formed by 
stamping and bending operations from thin sheet metal, 
without requiring deep drawing or acuate bending, at 
least in the preferred embodiments illustrated. It is 
found for example that a prior art saddle clamp, as 
shown for example in my US. Pat. No. 3,919,747, when 
intended for use to clamp on a tubularpipe of 5 cm 
diameter, requires the use of sheet steel of about 0.3 cm 
thickness, while a corresponding clamp of this inven 
tion employs metal of about 0.15 cm thickness. More 
over, the blank used for the production of the clamps of 
this invention in such a size is very much smaller and 
requires only about one third of the metal of my prior 
clamp. In addition, since the nut-receiving surfaces 34 
are much closer to the diameter of the tubular members 
22 and 24 the legs of the U-bolts can be shorter. The 
resultant saving in metal produces a very signi?cant 
saving in overall cost of the resultant clamps. 

I claim: 
1. A clamp saddle member for a clamp of the type 

which encircles a clamp-receiving member on which it 
is clamped, the clamp comprising: 

a clamp bolt member, and ' . 
a clamp saddle member formed from a piece of sheet 

metal, 
the bolt member and the saddle member cooperating 

with one another to encircle the clamp-receiving 
member, 

the bolt member including means for tightening the 
clamp about the clamp-receiving member, 

the clamp saddle member having a bight portion of 
arcuate shape so as to have a concave side for 
engagement with the clamp-receiving member and 
an opposite convex side, 

the saddle member having two integral spaced bolt 
receiving portions at the respective ends of the 
arcuate bight portion which receive the bolt mem 
ber and the tightening means for the application of 
clamping force to the clamp by the said tightening 
means, 
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6 
wherein the said arcuate saddle bight portion consists 

of a portion of the sheet metal piece that has been 
bent to closed tubular form with opposite edges 
thereof butting against one another at a longitudi 
nal junction disposed in the radially inner wall of 
the saddle bight portion, so that the junction 
contacts the clamp receiving member as the clamp 
is tightened about the member. 

2. A clamp saddle member as claimed in claim 1, 
wherein the arcuate saddle bight portion has the radi 
ally outer wall portion thereof collapsed toward the 
radially inner wall portion, so that the bight is of open 
sided channel transverse cross-section with the channel 
opening at the radially outer convex side. 

3. A clamp saddle member as claimed in claim 1, 
wherein the said bight portion of the clamp saddle 
member is semi-circular and is used in combination with 
a U-bolt having a semi-circular bight portion, so that the 
clamp will embrace and contact the circumference of an 
object of circular transverse cross-section placed be 
tween them. 

4. A clamp saddle member as claimed in claim 2, 
wherein the said bight portion of the clamp saddle 
member is semi-circular and is used in combination with 
a U-bolt having a semi-circular bight portion, so that the 
clamp will embrace and contact the circumference of an 
object of circular transverse cross-section placed be 
tween them. 

5. A clamp as claimed in any one‘of claims 1 to 3, 
wherein the bight portion of the saddle is of semi-circu 
lar transverse cross-section. 

6. A clamp as claimed in any one of claims 1 to 3, 
wherein the said bolt-receiving portions are of tubular 
form and are cut away on the said concave side to ex 
pose corresponding portions of the bolt member to the 
object being clamped. 

7. A clamp saddle member as claimed in claim 1 or 2, 
wherein the said arcuate shaped bight portion of the 
clamp saddle member extends over substantially a com 
plete circle and is used in combination ‘with a straight 
bolt passing through the‘ bolt receiving portions to en 
circle the clamp-receiving member. ‘ ' 

8. A clamp saddle member for a clamp of the type 
which encircles a clamp-receiving member on which it 
is clamped, the clamp comprising: 

a clamp bolt member, and 
a clamp saddle member formed from a piece of sheet 

‘ metal, 

the bolt member and the saddle member cooperating 
with one another to encircle the clamp-receiving 
member, 

the bolt member including means for tightening the 
clamp about the clamp-receiving member, 

the clamp saddle member having a bight portion of 
arcuate shape so as to have a concave side for 
engagement with the clamp-receiving member and 
an opposite convex side, 

the saddle member having two integral spaced bolt 
receiving portions at the respective ends of the 
arcuate bight portion which receive the bolt mem 
ber and the tightening means for the application of 
clamping force to the clamp by the said tightening 
means, 

wherein the said arcuate saddle bight portion consists 
of a portion of the sheet metal piece that has been 
bent to closed tubular form with the radially outer 
wall portion thereof collapsed toward the radially 
inner wall portion, so that the bight thereby con 



4,407,050 
7 

sists of two immediately adjacent thicknesses of the 
metal sheet and is of open-sided channel transverse 
cross-section with the channel opening at the radi 
ally outer convex side. 

9. A clamp saddle member as claimed in claim 8, 
wherein the said bight portion of the clamp saddle 
member is semi-circular and is used in combination with 
a U-bolt having a semi-circular bight portion, so that the 
clamp will embrace and contact the circumference of an 
object of circular transverse cross-section placed be 
tween them. 

10. A clamp as claimed in claim 8 or 9, wherein the 
bight portion of the saddle is of semi-circular transverse 
cross-section. 

11. A clamp as claimed in claim 8 or 9, wherein the 
said bolt-receiving portions are of tubular form and are 
cut away on the said concave side to expose corre 
sponding portions of the bolt member to the object 
being clamped. 

12. A clamp saddle member as claimed in claim 8, 
wherein the said arcuate shaped bight portion of the 
clamp saddle member extends over substantially a com 
plete circle and is used in combination with a straight 
bolt passing through the bolt receiving portions to en 
circle the clamp-receiving member. 

13. A clamp comprising: 
a U-bolt having a bight portion for engagement with 

an object to be clamped by the clamp and two leg 
portions each at one end of the bight portion, the 
leg portions being screw-threaded at their ends for 
the reception of respective clamping nuts, 

a saddle formed from a metal sheet with a bight por 
tion of arcuate shape so as to have a concave side 
for engagement with an object to be clamped by 
the clamp and an opposite convex side, the saddle 
bight comprising two thicknesses of the metal sheet 
and being of open-sided channel transverse cross 
section with the channel opening at the said convex 
side, 

the saddle having at its ends respective integral tubu 
lar portions through which the legs of the U-bolt 
extend for the clamp to surround an object be 
tween the bolt bight and the saddle bight concave 
side, and 

the tubular portions providing nut-bearing surfaces 
for receiving the said clamping nuts of the U-bolt. 

14. A clamp as claimed in claim 13, wherein the sad 
dle bight portion has a longitudinal edge junction be 
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8 
tween the two metal sheet thicknesses in the radially 
inner wall. 

15. A clamp as claimed in claim 13 or 14, wherein the 
said bight portion of the U-bolt is semi-circular, and the 
bight portion of the arcuate saddle is also semi-circular, 
so that the clamp will embrace and contact the circum 
ference of an object of circular transverse cross-section 
placed between them. 

16. A clamp as claimed in claim 13 or 14, wherein the 
bight portion of the saddle is of semi-circular transverse 
cross-section. 

17. A clamp comprising: 
a U-bolt having a bight portion for engagement on an 

object to be clamped by the clamp and two leg 
portions each at one end of the bight portion, at 
least one of the leg portions being screw-threaded 
at its end for the reception of a respective clamping 
nut, 

a saddle formed from a metal sheet with a bight por 
tion of arcuate shape so as to have a concave side 
for engagement with an object to be clamped by 
the clamp and an opposite convex side, the saddle 
bight comprising two thicknesses of the metal sheet 
and being of open-sided channel transverse cross 
section with the channel opening at the said convex 
side, 

the saddle having at its endsrespective integral tubu 
lar portions through which the legs of the U-bolt 
extend for the clamp to surround an object be 
tween the bolt bight and the saddle bight concave 
side, and 

at least one of the tubular portions providing a nut 
bearing surface for receiving the said clamping nut 
of the U-bolt. 

18. A clamp as claimed in claim 17, wherein the sad 
dle bight portion has a longitudinal edge junction be 
tween the two metal sheet thicknesses in the radially 
inner wall. 

19. A clamp as claimed in claim 17 or 18, wherein the 
said bight portion of the U-bolt is semi-circular, and the 
bight portion of the arcuate saddle is also semi-circular, 
so that the clamp will embrace and contact the circum 
ference of an object of circular transverse cross-section ‘ 
placed between them. 

20. A clamp as claimed in claim 17 or 18, wherein the 
bight portion of the saddle is of semi-circular transverse 
cross-section. 

* * * * * 


